Abstract Uncertainty is a debated issue in climate research, in research on the governance of climate adaptation, and in research on the social limits to adaptation. As a contribution to this debate, a constructivist discourse research approach is chosen to analyse and interpret how stakeholders handle uncertainty related to climate change knowledge. Four diverse conceptualisations of how uncertainty is handled serve as the discourse analysis framework: rational discourse, no-regret discourse, blissful discourse, and formative discourse. This framework is applied to analyse and interpret interviews of diverse stakeholder groups from a local governance adaptation network. In this network, conflicts between irrigation farmers, water authorities and nature conservation are negotiated. For most interviewees, uncertainty about climate change knowledge is not judged as problematic. This paper elaborates on why this is so and provides tentative assessments for each discourse type.
knowledge and the related uncertainty are socially constructed. Like the limits to adaptation, the diverse perceptions of uncertainty are also socially constructed. Enserink et al. (2013) find that different perceptions of uncertainty are the basis of misunderstanding in climate scenario studies. They suggest improving the analysis of these different perceptions so that the communication of climate knowledge and uncertainty can move forward. I therefore focus my research on uncertainty as it is related to climate change knowledge by asking the following question:
How do stakeholders in a local adaptation network construct uncertainty related to climate change knowledge so that they can handle it in adaptation decision making?
My motivation for the research question arose from the KLIMZUG-NORD research project (www. klimzug-nord. de, 2009-2014) , part of which focused on local climate adaptation networks and supported them by providing climate change knowledge, impact assessments and suggestions for governance. As part of the project interviews with stakeholders of the local climate adaptation network were carried out. A primary analysis of data from these interviews showed that the stakeholders did not stress or deem the uncertainty of climate change knowledge as important. This seemed in contradiction to the intense debate in the field of climate research on the need for the knowledge user to deal with uncertainty in a better way.
A re-analysis of the data was undertaken using a categorisation of knowledge (Gross 2007 ) adapted to the theme of uncertainty. This showed that the stakeholders did not stress the relevance of uncertainty in climate change knowledge, despite the fact that most of the stakeholders were aware of climate change and had a fair amount of knowledge about it. I turned to the analysis framework which did not appear to focus on why the stakeholders did not emphasise the role of uncertainty. I therefore examined the literature in order to find approaches and empirical results that explained when and to what extent stakeholders stress uncertainty related to climate change knowledge. Based on this review I developed a framework using four complementary approaches for analysing the qualitative interview data in terms of the research question stated above.
The paper is structured as follows: In the next section, I describe the concepts of knowledge, ignorance, and related uncertainty (section 2). Subsequently, in section 3, I introduce the constructivist discourse research approach and develop the discourse analysis framework. In section 4, the case study and the interview data are described, as well as the interview findings with regard to the research question. In section 5, I interpret the findings and conclude with ideas for further research.
What is meant by the term uncertainty?
The term uncertainty is difficult to grasp. With regard to context, it matters whether we are talking about the uncertainty of goals, of interrelationships, the status and dynamics of variables, or of transformational strategies. Furthermore, it matters whether we are talking about the uncertainty of mechanical systems, of complex systems, or the ambiguity of human beings' interpretations (cf. Aven and Renn 2010: 12) . Climate research has endeavoured to deal with climate-related uncertainty in a comprehensive manner and to improve the communication about it (Mastrandrea et al. 2010; Swart et al. 2009; Dessai and van der Sluijs 2007; Kitcher 2010; Yohe and Oppenheimer 2011; CCSP 2009; Walker et al. 2003) .
From the large body of literature on knowledge, ignorance and uncertainty, the work of Gross (2007) is particularly useful for this study. Gross' (2007) categorisation of concepts that try to grasp the unknown (Table 1) is useful for clarifying what is meant by uncertainty. He frames the issue of known and unknown into two core types: nescience and the knowledge sphere. Nescience means a complete lack of knowledge. This is interesting from a philosophical point of view, but it is not within the scope of this paper. In contrast, the knowledge sphere is everything a person knows or anticipates. Within the sphere there is knowledge and ignorance. Furthermore ignorance is separated into non-knowledge and negative knowledge (Table 1 ). The definitions of the categories in Table 1 are not formulated as an absolute truth (Gross 2007: 751) . Rather, it always refers to a certain group or individual and changes over time.
These categories are used in this paper to clarify what is meant by the term uncertainty. Generally, almost all information is connected with certain uncertainty. Yet, to what extent is uncertainty judged as known and relevant? Within this scheme, the term knowledge means that uncertainty is known but that it is justified or accepted as not at all relevant (by the certain group or individual). If uncertainty is, one the one hand, not known but judged as relevant, then it is related to the non-knowledge category. This means that a certain group or individual is aware of this uncertainty and aims to consider it in future planning. For example, one strategy could be to learn more about uncertainty by further research. Another strategy could be to apply the precautionary principle. If uncertainty, on the other hand, is not known but considered as somehow unimportant or even dangerous, then it is related to the negative knowledge category. This means that the certain group or individual will not react in any way with regard to this uncertainty. Within this distinction of ignorance (non-knowledge or negative knowledge), a huge share of the dispute about uncertainty is located. Thus, the question is which unknown uncertainty should be considered nonknowledge and which should be considered negative knowledge?
Theoretical and methodical premises: discourse analysis
The limits to adaptation are socially constructed (Adger et al. 2009 ) as are the objectives of adaptation, the definition of risk and the capacity and willingness of actors to pursue adaptive responses (Dow et al. 2013: 387) The question then arises which scientific approach is suitable for the analysis of the socially constructed limits to adaptation. One suitable approach is discourse analysis, which is well established in qualitative and interpretative research 1 (Fairclough 2010; Oppermann 2011; Weingart et al. 2000; Keller 2013 ). In discourse analysis, language is considered not as neutral but rather as a kind of action to understand, structure, and communicate the meaning of the world. This "…meaning is located in the context of 'local knowledge', and knowledge is acquired through interpretation" (Feindt and Netherwood 2011: 161) . Discourse is more than language and not like a free-floating line of argument. Rather, discourse is concrete, material, and appears as speech, text, discussion and so on, performed by actors according to social rules (Keller 2011: 48) . Discourse analysis takes an actor-perspective and aims to reconstruct how actors interpret the world. In this sense, this paper is concerned with the reconstruction of the social construction and communication of climate change related uncertainty by local stakeholders.
The specific methodological approach of this paper draws from Keller's (2011) Sociology of Knowledge Approach to Discourse (SKAD). SKAD has aspects which distinguish it from other discourse analysis approaches. Within the constructivist tradition, Keller's work is influenced by Berger and Luckmann's (2007 {1966}) perspective on how knowledge is typified through interactions and by Foucault's discussion on the discursive constitution of knowledge (Keller 2011: 47) . SKAD bridges the gap between the opposing traditions of agency or structure in the sociology of knowledge (Keller 2011: 51) . Agency, in this context, means the actors' battle with the definition of meaning. Structure refers to collective knowledge orders which orient the actors' understanding of the world. A further aspect is that SKAD is not based on one single document or interview, but rather it is a sense-making process of a carefully chosen set of data sources (Keller 2011: 62) . Neither individual speeches nor specific institutional documents are relevant for SKAD. A combination of data from interviews, documents and other sources builds the qualitative database to be analysed.
The process of analysing qualitative material follows established methods of qualitative research. For the primary analyses a deductive approach with open coding was used. For this paper, I used an inductive approach which involved developing an analysis framework from the literature. In the wording of SKAD, this framework consists of interpretative schemes which characterise diverse discourses. The developed analysis framework is described in the next section.
Framework
In order to develop the analysis framework, I reviewed research studies on adaptation to climate change with a knowledge user perspective or a communication-perspective. From these, I selected four diverse research threads. Each thread conceptualises the uncertainty of knowledge in a different way. None of the threads alone is suitable for answering the research question. However, together they give a comprehensive picture of how stakeholders handle uncertainty. The framework covers a range of scientific disciplines and therefore gives a multidisciplinary approach to analysing the stakeholders' conceptualisations of uncertainty.
A rational conceptualisation of how uncertainty is handled
Within the rational conceptualisation of how uncertainty is handled it is assumed that decisions and behaviour are based on an informed and conscious process. The Intergovernmental Panel on Climate Change (IPCC) developed a 'Guidance Note for Lead Authors of the IPCC Fifth Assessment Report on Consistent Treatment of Uncertainties' (Mastrandrea et al. 2010 ). The guidance aimed at defining a common approach and calibrated language for developing expert judgement and for evaluating and communicating the degree of certainty in findings of the assessment process. For a given level of evidence and degree of agreement, different confidence levels can be assigned (Fig. 1) . However, increasing levels in both dimensions are correlated with increasing confidence (Mastrandrea et al. 2010) . (Mastrandrea et al. 2010: 3) The IPCC guidance explicates evidence with regard to type, amount, quality and consistency; it suggests strengthening the robustness of evidence by multiple, consistent and independent lines of high-quality evidence (Mastrandrea et al. 2010) .
Arguably, evidence is connected with knowledge and might be something like the opposite of the unknown. Here, the abovementioned categorisation by Gross (2007) is quite informative (Table 1) . It clarifies the challenges of this process of agreement. It is not only a challenge whether knowledge is justified or accepted as true. Rather, the challenge is to agree if a piece of information which is not justified or not accepted as true is classified as non-knowledge or negative knowledge.
To analyse how stakeholders handle uncertainty requires additional conceptualisations rather than only the rational one (see also Yohe and Oppenheimer 2011) . In the next section, a no-regret conceptualisation of how uncertainty is handled is introduced.
A no-regret conceptualisation of how uncertainty is handled
Applying no-regret measures is one important strategy to cope with uncertainty related to climate change knowledge (Hallegatte 2009: 244) . No-regret measures lower climate change risks and generate benefits within a broad range of possible climate change impacts (Heltberg et al. 2009 ). For example, farmers who invest in irrigation technology are less dependent on rainfall. This reduces not only the impact of climate change but also the dependence on weather and climate variability. A precondition is that the water authority permits the use of ground or surface water. The farmers could also invest in a diversification strategy; for example, they could not just focus on farming but also on livestock breeding. This reduces the economic impact of weather, climate change and market fluctuation.
From an actor-perspective, no-regret measures not only lower the climate risk but simultaneously reduce the relevance of climate risk and the related uncertainty. Therefore, actors who have confidence in their no-regret adaptation strategy do not worry about climate change and related uncertainty anymore. Consequently, these actors do not talk about climate change and the related uncertainty as problematic issues.
With no-regret measures, most of the ignorance is assessed by actors as non-knowledge and therefore included for future planning. However, the category of negative knowledge which is defined by Gross as "knowledge about what is not known, but considered as unimportant or even dangerous" (Gross 2007: 751) is also important for stakeholders. This will be illuminated in the next section.
A blissful conceptualisation of how uncertainty is handled
Blissful uncertainty is a (unconscious) conceptualisation that allows for the refusal of uncomfortable knowledge. The term 'blissful' is meant to frame this as a positive approach to ignorance and uncertainty. In this conceptualisation, uncertainty is an essential component in social relations (Smithson 1993) . In order to explain further what I mean by blissful uncertainty, first I will elaborate on what Rayner (2012) calls uncomfortable knowledge. He explores a particular sort of negative knowledge: "those which societies or institutions actively exclude because they threaten to undermine key organisational arrangements or the ability of institutions to pursue their goals" (Rayner 2012: 108) . In this sense, ignorance is a necessary social achievement and not a simple failure to acquire, store and retrieve knowledge (Rayner 2012: 108; Douglas 1986 ). Smithson (1993: 147) suggests some strategies for working with scientific ignorance. Firstly, he suggests using acknowledged and constructed ignorance for learning and discovery. Secondly, he calls for a tolerance of ignorance, and thirdly, he stresses that appeals to ignorance may be used both for the justification of a harmful activity or to lessen the accountability of one's decisions or actions.
Smithson's strategies for working with scientific ignorance outline the scope of blissful uncertainty, but in order to utilise it for discourse analysis, it must be characterised in more practical terms. Here, Rayner's typology of organisational strategies to manage uncomfortable knowledge is helpful. He distinguishes between denial, dismissal, diversion and displacement strategies of an organisation to cope with uncomfortable knowledge (Rayner 2012: 114) . In the denial strategy, blissful uncertainty helps the organisation refuse uncomfortable knowledge, even if actors actively seek to bring it to the collective's attention (see also Norgaard 2011) . It can also be used to implicitly justify the inability of the organisation to acknowledge uncomfortable knowledge. The dismissal strategy implies at least some level of explicit engagement with uncomfortable knowledge. Blissful uncertainty is used to explicitly justify its rejection. The diversion strategy is a decoy activity to distract attention from the uncomfortable knowledge so that this knowledge is not (further) created or shared. In this strategy, the whole focus is directed towards blissful uncertainty and avoiding the engagement with the bounded uncomfortable knowledge. The displacement strategy is the most active strategy and fits to the blissful conceptualisation of handling uncertainty only partly and in an unconscious manner.
With the work of Rayner (2012), I have demonstrated why the definition and use of (scientific) uncertainty is also a matter of hidden and unconscious behaviour and neither purely an issue of rational decision making nor of no-regret measures.
A formative conceptualisation of how uncertainty is handled
The formative conceptualisation of uncertainty means that uncertainty is purposely produced, actively formed and strategically used. In contrast to blissful uncertainty, it relates to Smithson's (1993) conscious act of ignorance.
This approach to understanding the formative conceptualisation of uncertainty echoes the work of Foucault (1991) who writes that knowledge is power and power forms knowledge. Transforming this into the context of uncertainty, it could be assumed that uncertainty weakens knowledge and that it therefore weakens power. This might be true in an ideal rational decision situation. However, in practical situations uncertainty is as powerful as knowledge. Power has the ability to form both knowledge and uncertainty in a strategic way. A formative conceptualisation of how uncertainty is handled might occur especially, but not exclusively, if the issue has high political or economical relevance and if, in deliberative and participatory processes, the evidence is limited and procedures are vulnerable to manipulation.
The International Risk Governance Council (IRGC) provides some examples of activelyformed uncertainty in the field of risk management. The IRGC discusses "the provision of biased, selective or incomplete information" as one of 10 deficits in risk assessment (IRGC 2009: 5-6, 22) . They state that strategic manipulation of information is not a rare, almost criminal, act but should rather be seen as a classic interest group strategy (IRGC 2009: 22) . Actively-formed uncertainty by stakeholders must not be normatively judged in discourse analysis but must be analysed as it is.
How uncertainty is handled in local climate adaptation governance networks
Readers who are not familiar with qualitative research should be aware that its strength lies in the detailed and contextualised information used. Even with such a carefully selected and comprehensive qualitative interview sample, reliable statements about representativeness are limited. Crucial to interpreting and understanding the results of discourse analysis is the context of the case study as well as the selection and collection of data. In the following section, the case study is described, which is then followed by a description of the interviews. Subsequently, the analysis framework is applied to analyse the how uncertainty is handled in a local climate adaptation governance network.
Case study
The case study was part of the project KLIMZUG- NORD (2009 NORD ( -2014 . KLIMZUG-NORD explored sustainable approaches for coping with the consequences of climate change in the metropolitan area of Hamburg, Germany. The local stakeholder network chosen for this paper, the Cooperation Network Water (CNW), is located in a structurally weak region with traditionally intensive field irrigation with ground water. Due to limited natural precipitation, intense irrigation and light soils, the regulated ground water uptake is a permanently problematic issue in this region. Due to climate change, the region will probably suffer from less rainfall in the spring and summer (Jacob et al. 2012; Rechid 2011) . As a consequence, the risk exists that the ground water level will fall further. This could cause a deterioration of both the quality and quantity of regional surface water bodies and thus of the local fauna and flora. This is in conflict with the aims of the nature conservation group of stakeholders and the EU Water Framework Directive. In this region there were not any extreme weather events in the time previous to the interviews that could have influenced the risk perception of the stakeholders.
The CNW was launched in 2009 on the basis of existing networks and insights gained in earlier research projects in this locality. It seeks to strengthen regional networking in order to increase exchange and mutual trust, to spread knowledge about climate topics and associated problems, and to facilitate discussions on the participative development of accepted and sustainable strategies for climate change adaptation. It is basically a closed circle of about 30 to 35 participants from the water authority (three rural districts), irrigation farming, environmental protection, politics and science, and is directed by the Chamber of Agriculture of this region. Since 2009, members of the CNW have met regularly in workshops and for field trips. Selected experts from different disciplines convey relevant knowledge by informing the network's members of climate projections, regional planning, nature conservation, and irrigation farming in the context of climate change.
The material from the stakeholder interviews
From 2010 to 2012, several qualitative, semi-structured telephone interviews were conducted. The overarching research objective of all interviews was to understand the social dynamics between the actors of the local stakeholder network and other stakeholders in the context of adaptation to climate change. The broader theoretical background was the Conflict-Orientated Cooperative Understanding approach (Gottschick 2013; Feindt et al. 2008) shaped by the work of Habermas (cf. Habermas 1981) as well as the framework of Climate Adaptation Communication (Schaper 2011) .
All interviews were audio recorded, transcribed, and reviewed and approved by the interviewees. Anonymity was assured. The interviews lasted approximately 30 to 60 min. Most of the interviewees had had contact with the interviewer previously.
For this paper, interviews of four stakeholder groups were chosen (Table 2) : irrigation farmers, representatives of the district water authority and of a special administrative authority (regional and district level of administration), representatives of nature conservation (authorities and activists), and regional planners. Approximately half of the interviewees had attended the local stakeholder network meetings, the other half were from the same region but were not active network participants. The semi-structured interviews were not exactly the same for all stakeholder groups. Consistent issues were questions about problem perceptions, communication quality and mutual understanding with regard to climate change and adaptation measures. To avoid distortion, the issue of uncertainty was not addressed directly. Rather, it was framed -at least twice in all interviews -in the context of general knowledge (Q: 'Do we/people know enough about climate change?') and more specifically in the context of governance deficits (Q: 'Can the problematic situation between the stakeholders be explained by their diverse levels of knowledge or by different levels of awareness of the problem or by low mutual understanding or by communication ability or 'something with power'?').
Altogether, the 41 interview transcripts provided a body of text of 120,000 words which form the database for the discourse analysis. With the help of QDA software, this body of text was qualitatively analysed and systematically condensed into several steps by the author. The method is consistent with Keller's (2011) Sociology of Knowledge Approach to Discourse. The abovementioned framework of conceptualisations of how uncertainty is handled served as the analysis framework to analyse and interpret the qualitative interviews.
Findings: how stakeholders handle uncertainty
From the 41 interviews, over 200 statements with regard to knowledge and uncertainty were identified (Table 2 ). These statements included explicit expressions of the knowledge of climate change and climate change impact and related uncertainty. Yet, they also included more diffuse statements which gave contextual information about the perception of risks and strategies to deal with them. Table 3 shows how many statements fit to each category. Almost half of these statements fit to one of the analysis framework categories, while the other half is contextual or non-relevant information. Most statements are assigned to the rational discourse. This discourse is the main discourse in which the interviewees talk about climate knowledge and related uncertainty. This is followed by the no-regret discourse and blissful discourse. For these discourses, Table 3 indicates two sub-categories. If the statement of the interviewee applies to him-or herself, then it is counted as an inclusive orientation of the interviewee. If, however, the statement (and the context of the statement) indicates that the statement of the interviewee does not apply to himor herself, then it is counted as an exclusive orientation. Within the blissful discourse, the interpretation of the exclusive statements is particularly interesting.
These quantitative data give only a limited overview. More detailed information is given by the interpretative analysis of the statements. 2 The 'rational' discourse shows that the interviewees are quite well informed about climate change and related uncertainty. Knowledge about climate change -the drivers, impacts and related uncertainties -is basically present. They incorporate this information into their personal risk management. Generally, in this rational discourse, climate knowledge uncertainty is not expressed as problematic. Further, adaptation to climate change is not described as qualitatively new compared to adaptation to the dynamics of structural change, markets, policies and seasonal weather conditions or typical innovation processes.
Besides these findings on the relatively minor relevance of how climate-related uncertainty is handled, few interviewees still struggled with the uncertainties of climate projections. Also, few interviewees gave the impression that they did not know enough about climate change and its impacts. They did not know enough to worry about it and to expound the uncertainty issue. Even if they were asked directly, the whole issue did not seem to be a problem.
The no-regret (inclusive) discourse was most often used by farmers and only a few times by the administration group (see Table 3 ). Some farmers already have taken (or plan to take) measures which are useful for reducing the risk from weather, market and climate change. For example, they can invest in livestock breeding in order to lower their dependence on weather, groundwater uptake allowance and climate. Even farmers who were sceptical of the relevance of climate impacts argued that they will reduce climate change risks by implementing no-regret adaptation measures. This is done almost always in an inclusive way.
The blissful discourse is used by almost all interviewee groups in both the inclusive and exclusive way (see Table 3 ). The inclusive blissful discourse was used to argue for the established interests of the stakeholder group. Uncertainty related to climate knowledge was denied implicitly to argue both to increase the climate risk and to lower it. For example, the nature conservation group did not question climate knowledge and argued that the environment has to be protected even more because of climate change. Uncertainty, although known, did not play a role in this argumentation. To give another example, farmers implicitly denied the relevance of climate knowledge with analogies to climate variability. Although they basically know the difference between climate variability from year to year and climate change over decades, such analogies indicate an implicit denial strategy. The blissful discourse is shown by statements like: "Since climate variability is not predictable I don't have to worry about climate change". Hence, uncertainty works in a blissful and implicit way to deny climate knowledge.
The administration interviewee group used the blissful discourse mainly in an exclusive manner. They argued that the other groups (e.g. "the people"), even after decades of communication of the facts, deny knowledge about climate impact. They also assumed that farmers connect long-term projections with contradictory weather phenomena. This supports the farmers' hope that it will not be as bad as predicted. The formative discourse was mainly used by farmers. Just as in the blissful discourse, depending on context, uncertainty is either denied or stressed to make a point. In contrast to the blissful discourse, within the formative discourse, the certainty or uncertainty was used and formed in an explicit and conscious way. Farmers used this strategy to argue for greater groundwater uptake allowances. For example, they said: "Climate change is already happening, that's why we need to irrigate more often in summer times." The administration group commented on this kind of behaviour by indicating in an exclusive way that farmers conceptualise formative uncertainty to support their interest. Vice versa, farmers used the formative discourse in an exclusive way stating that the administration stresses the uncertainty related to climate change knowledge to excuse their neglect of duty.
Conclusion and discussion
This paper takes a discourse analysis approach in order to shed light on the sociallyconstructed limits to adaptation to climate change. Local stakeholders as knowledge-users and their conceptualisation of uncertainty are the focus of this research. With this approach, the research question, "How do stakeholders in local adaptation networks construct uncertainties related to climate change knowledge so that they can handle them in adaptation decision making?" is addressed.
It has been demonstrated that while the rational discourse is dominant in the case study data, the no-regret, blissful, and formative discourses are also used and constructed by the interviewees. Rational discourse means a rational discussion about climate change knowledge, related uncertainty and personal risk management. It does not necessarily imply that the interviewees have detailed climate knowledge or always follow the scientific consensus concerning climate change and related uncertainty. It was beyond the scope of this paper to systematically prove the accuracy of the interviewees' knowledge base. However, basically, the interviewees are fairly well informed about climate change and related uncertainties. Climate change and related uncertainties are reasonably included in personal risk management. These findings confirm the results of a flood risk perceptions study of riverside farmers (Gottschick et al. 2010) as well as the results of a study about how farmers deal with climate change uncertainty in Germany (Bundschuh and Knierim 2012) . These studies show that local actors have sound knowledge of climate risk and an appropriate risk management. In both studies, the interviewees judged climate-related uncertainties as being less problematic for the operational level, as hitherto expected by science.
Besides the rational discourse, another way in which stakeholders included climate change knowledge and related uncertainties in their risk management is by no-regret adaptation measures to lower future risks. The no-regret discourse is not always rationally reasoned by the expected climate change risk. In fact, interviewees who already realised or planned to implement no-regret adaptation measures are both climate change believers and climate change doubters. This kind of no-regret conceptualisation of how uncertainty is handled could be found mostly in the statements of the farmers. As entrepreneurs, they are used to dealing with uncertain developments in the future. For them, climate change risk and related uncertainty as well as adaptation measures to deal with such risks are not special.
The blissful conceptualisation of uncertainty is the most interesting for understanding social limits to adaptation. In this discourse, the statements of the interviewees are not only self-referential (inclusive). Rather, they quite often apply this discourse to someone else (exclusive). With rather descriptive statements, the interviewees try to understand why the other stakeholders behave in a certain way. The blissful conceptualisation is then a possible reasoning for such apparently non-rational behaviour. However, this externalised orientation of the blissful discourse is also used to blame others. The farmer group accuses the administration group of denying climate change with their emphasis on the related uncertainty. The administration and the nature conservation groups accuse the farmer group of only focusing on their economic benefit and denying the climate change risk to the groundwater and to the environment. Such mutual accusations are common in political arenas where interests groups negotiate, and it is not restricted to the social limits of adaptation.
The formative discourse was only found a few times in the interview data. The analysis had to be made particularly sensitive in order to find statements relevant to this discourse. One reason for this could be that the issue is not politically relevant enough, and the capacity of local interest groups is limited for the formation of uncertainty in such a strategic way. The statements found are therefore only weak signs that uncertainty was exaggerated or trivialised consciously and strategically.
What implications do these results and interpretations of all the discourses have for climate change research, social limits to adaptation and the communication of scientific climate knowledge and uncertainty?
If we follow the normative setting of the rational discourse where stakeholders and decision makers should integrate, at least to a certain level, climate knowledge into their decision making, it would be interesting to know which strategies would diminish the no-regret and blissful discourse and strengthen the rational one. The rational discourse can be served well with the existing instruments of climate research and research communication. Here, the information-deficit model, which declares that decision makers and stakeholders have a lack of knowledge, is well suited. Future research could address which degree of certainty is needed by local stakeholders and decision makers within the rational discourse.
However, further strategies are needed to overcome other social limits to adaptation aggregated in this paper as no-regret, blissful, and formative discourses. With regard to the no-regret discourse, suitable alignment measures were taken by the stakeholders without having shared knowledge or diminished uncertainty. Planned or taken no-regret measures have the effect on stakeholders that the knowledge of climate change and the extent of uncertainty lose their relevance. Hence, the information-deficit model is challenged by the no-regret discourse.
The blissful discourse shows that decision-making and behaviour is not only a question of rational knowledge. Social groups need to ignore uncomfortable knowledge/uncomfortable uncertainty in order to function well and with stability. In decision situations where uncertainty is blissful for social groups and organisations the rational discourse and a rational communication strategy are not suitable for raising the awareness of climate change and for fostering adaptation measures. Future research should analyse how necessary the ignorance of uncomfortable knowledge actually is in order to maintain the functioning of the social group. Based on this, a strategy for practitioners could be developed to strengthen the specific capacity of social groups to cope with this knowledge when it is uncomfortable.
The intersection between blissful and formative discourse seems to be flexible. In this study, both discourses are separated by the aspect of unconscious denial and the strategic, conscious usage of knowledge and/or uncertainty. Further discursive analytical research would be very helpful in order to better understand the social construction of climate knowledge and uncertainty and subsequent risk management.
